Outcomes of flexible ureteroscopic lithotripsy with holmium laser for upper urinary tract calculi by COCUZZA, Marcello et al.
143
Outcomes of Flexible Ureteroscopic Lithotripsy Clinical Urology 
International Braz J Urol Vol. 34 (2): 143-150, March - April, 2008
Outcomes of Flexible Ureteroscopic Lithotripsy with Holmium 
Laser for Upper Urinary Tract Calculi
Marcello Cocuzza, Jose R. Colombo Jr, Antonio L. Cocuzza, Frederico Mascarenhas, Fabio 
Vicentini, Eduardo Mazzucchi, Miguel Srougi
Division of Urology, University of Sao Paulo, USP and Department of Urology, Syrian-Lebanese 
Hospital, Sao Paulo, Brazil
ABSTRACT
Objective:7RDVVHVVWKHSHULRSHUDWLYHDQG¿QDQFLDORXWFRPHVRIÀH[LEOHXUHWHURVFRSLFOLWKRWULSV\ZLWKKROPLXPODVHUIRU
XSSHUWUDFWFDOFXOLLQSDWLHQWV
Materials and Methods:%HWZHHQ)HEUXDU\DQG6HSWHPEHUSDWLHQWVWUHDWHGIRUXSSHUWUDFWVWRQHZLWKÀH[-
LEOHXUHWHURVFRSLFOLWKRWULSV\ZHUHHYDOXDWHG5HQDOVWRQHVZHUHDVVRFLDWHGZLWKFROOHFWLQJV\VWHPREVWUXFWLRQLQ
SDWLHQWVIDLOHGH[WUDFRUSRUHDOVKRFNZDYHOLWKRWULSV\6:/RFFXUUHGLQSDWLHQWVXQLODWHUDOPXOWLSOHVWRQHVLQ
SDWLHQWVDQGPXOWLSOHELODWHUDOVWRQHVLQ,QSDWLHQWVWKHVWRQHZDVORFDWHGLQWKHLQIHULRUFDO\[
3HULRSHUDWLYHDQG¿QDQFLDORXWFRPHVZHUHDOVRHYDOXDWHG
Results: SURFHGXUHVZHUHSHUIRUPHGLQSDWLHQWV7KHPHDQVWRQHEXUGHQRQSUHRSHUDWLYH&7VFDQZDVr
PP7KHPHDQRSHUDWLYHWLPHZDVrPLQ7KHVWRQHIUHHUDWHZDVDIWHURQHSURFHGXUHDQGDIWHUD
VHFRQGSURFHGXUHZLWKRYHUDOOFRPSOLFDWLRQUDWHRI7KHUDSHXWLFVXFFHVVRFFXUUHGLQDQGRISDWLHQWVZLWK
ORZHUSROHVWRQHVDQG6:/IDLOXUHUHVSHFWLYHO\7UHDWPHQWIDLOXUHRIDVLQJOHVHVVLRQZDVDVVRFLDWHGZLWKSUHVHQFHRID
VWRQHVL]HODUJHUWKDQPP(S EXWQRWDVVRFLDWHGZLWKLQIHULRUFDO\[ORFDWLRQS 6XUJLFDOGLVSRVDEOHV
ZHUHUHVSRQVLEOHIRURIRYHUDOOFRVWV
Conclusion:)OH[LEOHXUHWHURVFRS\XVLQJKROPLXPODVHULVDVDIHDQGHIIHFWLYHRSWLRQIRUWKHWUHDWPHQWRIXSSHUXULQDU\
WUDFWFDOFXOL,QDGGLWLRQLWFDQEHFRQVLGHUHGDQDWWUDFWLYHRSWLRQDVVDOYDJHWKHUDS\DIWHU6:/IDLOXUHRUNLGQH\FDOFXOL
DVVRFLDWHGZLWKXUHWHUDOVWRQHV6WRQHVL]HODUJHUWKDQPPLVDVVRFLDWHGZLWKVLQJOHVHVVLRQWUHDWPHQWIDLOXUH
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INTRODUCTION
8UHWHURVFRS\ KDV HYROYHG DV WKH PRVW
PLQLPDOO\LQYDVLYHDSSURDFKWRWKHXUHWHUDQGNLGQH\
VLQFHLWZDV¿UVWXVHGLQE\+DPSWRQZKRDF-
FLGHQWDOO\HQWHUHGDPDVVLYHGLODWHGXUHWHUZLWKD)
F\VWRVFRSH7KHPDQDJHPHQWRIXSSHUWUDFWVWRQH
GLVHDVHKDVVKLIWHGIURPWKHLQYDVLYHQHSKUROLWKRWRP\
WRPHWKRGVZLWKPRUHHIIHFWLYHWKHUDSHXWLFRSWLRQV
DQG ORZHUPRUELGLW\  6:/KDV UHYROXWLRQL]HG WKH
WUHDWPHQWRIXSSHUWUDFWVWRQHVDQGKDVEHFRPHWKH
PRVWHPSOR\HGRSWLRQIRUWKHVHW\SHVRIVWRQHVDV
ZHOO+RZHYHULWVVXFFHVVUDWHVDUHIDUIURPVDW-
LVIDFWRU\DQGPD\YDU\IURPIRUWKRVHVPDOOHU
WKDQFPWRIRUVWRQHVJUHDWHUWKDQFP
3HUFXWDQHRXVQHSKURVWROLWKRWRP\3&1/KDVPDGH
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LWSRVVLEOHWRDFKLHYHDVWRQHIUHHUDWHRIPRUHWKDQ
ZLWKLQKHUHQWULVNVRIWKHSHUFXWDQHRXVDFFHVV
5HFRJQLWLRQRIWKHOLPLWDWLRQVRI6:/DQG3&1/
KDVDOORZHGWKHLQFUHDVHGSRSXODULW\RIXUHWHURVFRSLF
WUHDWPHQWRIUHQDOVWRQHV
 )OH[LEOH XUHWHURVFRS\ EHFDPH FOLQLFDOO\
DYDLODEOHDIWHU WKHGHYHORSPHQWRI WKHVPDOOGLDP-
HWHUXUHWHURVFRSHZLWKSDVVLYHDQGDFWLYHGHÀHFWLRQ
DOORZLQJDFFHVVWRWKHHQWLUHFROOHFWLQJV\VWHPLQXS
WRRIWKHSURFHGXUHV,WVDELOLW\WRDFFHVVWKH
XSSHUWUDFWFROOHFWLQJV\VWHPDVVRFLDWHGZLWKWKHGH-
YHORSPHQWRIDVDIHUHOLDEOHDQGÀH[LEOHHQGRVFRSLF
OLWKRWULSV\VRXUFHFRPELQHGZLWKPRUHHI¿FLHQWH[-
WUDFWLRQLQVWUXPHQWVPDGHWKHÀH[LEOHXUHWHURVFRSLF
ODVHU OLWKRWULSV\PRUH DWWUDFWLYH WR HIIHFWLYHO\ WUHDW
UHQDOVWRQHVZLWKKLJKVXFFHVVUDWHVDQGORZPRUELG-
LW\
 7KLVVWXG\HYDOXDWHVWKHRXWFRPHVRIKROPL-
XPODVHUOLWKRWULSV\IRUXSSHUWUDFWFDOFXOLSHUIRUPHG
YLDÀH[LEOHXUHWHURVFRS\
MATERIAL AND METHODS
 %HWZHHQ)HEUXDU\DQG6HSWHPEHU
FRQVHFXWLYHSDWLHQWVZKRXQGHUZHQWÀH[LEOHXUH-
WHURVFRS\ZLWKKROPLXP ODVHU OLWKRWULSV\ IRUXSSHU
WUDFWVWRQHGLVHDVHZHUHHYDOXDWHG5HOHYDQWGHPR-
JUDSKLFGDWDDQGRSHUDWLYHRXWFRPHVZHUHUHWULHYHG
IURPPHGLFDOUHFRUGVZLWKLQVWLWXWLRQDOUHYLHZERDUG
DSSURYDO
 3DWLHQWV7KHSDWLHQWFRKRUWSUHVHQWHGDPHDQ
DJHRIr\HDUVZLWKWKHPDOHJHQGHULQ
SDWLHQWV7KHLQGLFDWLRQIRUVXUJLFDOWUHDWPHQW
ZDV UHQDO VWRQHV DVVRFLDWHGZLWK FROOHFWLQJ V\VWHP
REVWUXFWLRQLQIDLOXUHRI6:/LQ
SDWLHQWVXQLODWHUDOPXOWLSOHVWRQHVLQDQG
PXOWLSOHELODWHUDOVWRQHVLQ7DEOH$OOSD-
WLHQWVXQGHUZHQWDSUHRSHUDWLYHQRQFRQWUDVW&7VFDQ
ZLWKLPDJHVDFTXLUHGDW- PPFROOLPDWLRQWKLFNQHVV
DWPPLQWHUYDOZLGWK&ROOHFWLQJV\VWHPREVWUXF-
WLRQZDVGH¿QHGLQSDWLHQWVSUHVHQWLQJZLWKÀDQNSDLQ
DQGK\GURQHSKURVLV DVVRFLDWHGZLWKXUHWHUDO VWRQHV
GHPRQVWUDWHGE\&7VFDQ
 7KHPHDQVWRQHVL]HWUHDWHGZDV
PP ORFDWHG RQO\ LQ WKH ULJKW NLGQH\ LQ  
FDVHV OHIWNLGQH\ LQDQGELODWHUDOO\ LQ
1LQHSDWLHQWVSUHVHQWHGZLWKDWOHDVWRQHVWRQH
!PPLQGLDPHWHU7ZHQW\QLQHRQO\KDGLQWUDUHQDO
VWRQHVDQGKDGFRPELQHGXUHWHUDODQGUHQDOVWRQHV
7ZHQW\QLQH SDWLHQWV KDG DW OHDVW RQH VWRQH
ORFDWHGLQWKHORZHUSROHKDGWKHVWRQHLQWKH
UHQDOSHOYLVDQGLQPRUHWKDQRQHORFDWLRQ
7DEOH
 6XUJLFDO SURFHGXUH $OO SDWLHQWV UHFHLYHG
SURSK\ODFWLFSDUHQWHUDOWKLUGJHQHUDWLRQFHSKDORVSRULQ
DQWLELRWLFVSULRUWRWKHSURFHGXUH,QHDFKFDVHLQWHU-
YHQWLRQZDVSHUIRUPHGXQGHUJHQHUDODQHVWKHVLDDQG
HQGRWUDFKHDOLQWXEDWLRQRUODU\QJHDOPDVNDVVRFLDWHG
ZLWKQHXURPXVFXODUEORFNDJH DOORZLQJ UHVSLUDWRU\
PRWLRQWREHLQWHUUXSWHGIRUVKRUWSHULRGV
 %ULHÀ\ DIWHU WKH UHWURJUDGHS\HORJUDSK\ D
VDIHW\ JXLGHZLUHZDV VPRRWKO\ SRVLWLRQHG LQ WKH
NLGQH\WRDYRLGEOHHGLQJLQWRWKHSHOYLVGXHWRXUR-
WKHOLDO OHVLRQ WKDW FRXOG DOWHU YLVLELOLW\ GXULQJ WKH
SURFHGXUH8UHWHUGLODWDWLRQZDVSHUIRUPHGZLWKWKH
LQQHUSDUWRI WKHDFFHVV VKHDWK IRUPLQXWHVZLWK
FRPSOHWHLQVHUWLRQRIWKHVKHDWKRYHUWKHZLUHXQGHU
ÀXRURVFRSLFJXLGDQFH)LJXUH7KHSUHVHQFHRID
SUHH[LVWLQJVWHQWRUXUHWHUDOGLODWDWLRQGXHWRXUHWHUDO
VWRQH REVWUXFWLRQ REYLDWHG WKH QHHG IRU GLODWDWLRQ
:KHQXUHWHUDOVWRQHVZHUHQRWDVVRFLDWHGWKHDXWKRUV
HPSOR\HGD)FP$SSOLHG0HGLFDODFFHVV
VKHDWKIRUIHPDOHSDWLHQWVDQGD)FP$S-
SOLHG0HGLFDODFFHVVVKHDWKIRUPDOHV\LHOGLQJGLUHFW
DFFHVV WR WKHUHQDOSHOYLV$VXSSHUXUHWHUDOVWRQHV
ZHUHDVVRFLDWHG)FP $SSOLHG0HGLFDO
Table 1 –'HPRJUDSKLFVRISDWLHQWVWUHDWHGZLWKÀH[LEOH
ureteroscopy lithotripsy with holmium laser for upper tract 
calculi.
N    44
$JH\HDUV r
0DOH 
6\PSWRPDWLF 
$VVRFLDWHGXUHWHUDOVWRQH 
6:/)DLOXUH 
0HDQVWRQHVL]HPP r
%LODWHUDOVWRQHV 
0XOWLSOHVWRQHV 
/RZHUFDO\[ 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DQG  FP 1DYLJDWRU%RVWRQ6FLHQWL¿F VKHDWKV
ZHUHHPSOR\HGIRUIHPDOHVDQGPDOHVUHVSHFWLYHO\
DOORZLQJODUJHUIUDJPHQWUHPRYDODQGEHWWHULUULJD-
WLRQÀRZ:HDWWHPSWHGWRXVHWKHDFFHVVVKHDWKLQ
DOOFDVHV:KHQUHVLVWDQFHDWWKHLOLDFYHVVHOOHYHOZDV
HQFRXQWHUHGWKHÀH[LEOHXUHWHURVFRSHZDVLQWURGXFHG
ZLWKRXWDQDFFHVVVKHDWKYLDLWVSODFHPHQWRYHUDJXLGH
ZLUH XQGHUÀXRURVFRSLF JXLGDQFH WR DYRLG IXUWKHU
GLODWLRQRIWKHPLGXUHWHU,IDQDFFHVVVKHDWKZDVQRW
XVHGDVPDOOFDOLEHU)ROH\FDWKHWHUZDVLQVHUWHGLQWR
WKHEODGGHUWRDVVLVWLQXSSHUWUDFWGUDLQDJH
 7KHÀH[LEOH XUHWHURVFRSH ).DUO6WRU]
)OH[;RU)$&0,'85ZDVLQWURGXFHGRYHU
WKHJXLGHZLUHWRWKHUHQDOSHOYLV7KHZLUHZDVWKHQ
ZLWKGUDZQWRRSWLPL]HLUULJDQWÀRZDQGDFRPSOHWHLQ-
VSHFWLRQRIWKHFROOHFWLQJV\VWHPZDVSHUIRUPHG+RO-
PLXP<$*ODVHUOLWKRWULSV\ZDVSHUIRUPHGWKURXJK
DȝPFRUHVL]HG¿EHU'RUQLHU/LJKWJXLGH6XSHU
 IRU IUDJPHQWDWLRQXQWLO RQO\YHU\ VPDOO VWRQH
IUDJPHQWVPPZHUHREVHUYHGDYRLGLQJWKHQHHG
IRU EDVNHW VWRQH UHWULHYDO2XU FXUUHQW VHWWLQJV IRU
WKHODVHU0HGLODV+:DYH/LJKW/DVHU7HFKQRORJ\
*HUPDQ\ZHUH-RXOHDW+HUW]ZLWKDWRWDOSRZHU
RI:DWWV,IWKHORZHUSROHFDO\[VWRQHVFRXOGQRWEH
IUDJPHQWHGLQVSLWHRIDIXOO\GHÀHFWHGXUHWHURVFRSH
LWZDVPRYHGWRDOHVVGHSHQGHQWFDO\[SRVLWLRQE\
XVLQJ D  ]HURWLS QLWLQRO EDVNHW RUZDWHU ÀXVK
WKXVIDFLOLWDWLQJVWRQHIUDJPHQWDWLRQ$OOFROOHFWLQJ
V\VWHPVZHUHLQVSHFWHGDWWKHHQGRIIUDJPHQWDWLRQ$
GRXEOH-VWHQWZDVSODFHGLQDOOSDWLHQWVDWWKHFRQFOX-
VLRQRIVXUJHU\DQGZDVUHPRYHGDIWHUDSSUR[LPDWHO\
ZHHNV6WHQWVDWWDFKHGZLWKSXOOVWULQJVZHUHXVHG
LQDIHZFDVHVZKHUHVPDOOVWRQHVZHUHFRPSOHWHO\
IUDJPHQWHGDQGWKHDFFHVVVKHDWKZDVQRWXVHG,Q
WKHVH FDVHV VWHQW UHPRYDOZDV SHUIRUPHGZHHN
ODWHURQDQRXWSDWLHQWEDVLV
 2SHUDWLYHRXWFRPHV6WRQHIUHHVWDWXVZDV
GHWHUPLQHG DIWHU VWHQW UHPRYDO E\&7 VFDQ DW DS-
SUR[LPDWHO\PRQWKVSRVWRSHUDWLYHO\LQDOOSDWLHQWV
5HVXOWVZHUHFODVVL¿HGE\WKHODUJHVWVLQJOHIUDJPHQW
DVVWRQHIUHHQRUHVLGXDOIUDJPHQWVREVHUYHGRUUH-
VLGXDOIUDJPHQWVVPDOOHUWKDQPPUHVLGXDOVWRQHV
JUHDWHUWKDQPPUHTXLULQJDVHFRQGSURFHGXUHDQG
IDLOXUHZKHQLWZDVQRWSRVVLEOHUHDFKVWRQHIUHHGXH
WRLQWUDRSHUDWLYHFRPSOLFDWLRQVRUWHFKQLFDOSUREOHPV
&RPSOLFDWLRQVZHUHFDWHJRUL]HGLQWRLQWUDRSHUDWLYH
FRPSOLFDWLRQVOLPLWHGWRXUHWHUDOSHUIRUDWLRQRUSRVW-
RSHUDWLYHFRPSOLFDWLRQVFKDUDFWHUL]HGE\FRQVLVWHQW
KRVSLWDOL]DWLRQIRUSDLQWKDWUHTXLUHGDSDWLHQWKRVSLWDO
VWD\IRUPRUHWKDQQLJKW
 )LQDQFLDO DQDO\VLV 'HWDLOHG VXUJLFDO FRVW
GDWDIURPRQHSULYDWHLQVWLWXWLRQ6/+ZDVDYDLODEOH
IRUVHOHFWHGSDWLHQWVZLWKQRSHULRSHUDWLYHFRPSOL-
FDWLRQ7KHGDWDZDVFROOHFWHGIURPSDWLHQWV¶ELOOLQJ
VWDWHPHQWVDQGFDWHJRUL]HGLQPDWHULDODQGRSHUDWLQJ
URRPFRVWV7KH¿UVWRQHLQFOXGHGWKHUHJXODUO\XVHG
GLVSRVDEOHVXUHWHUDOVKHDWKEDVNHWJXLGHZLUHDQG
XUHWHUDOVWHQWDQGWKHVHFRQGLQFOXGHGRSHUDWLQJ
URRP ODVHUDQGYLGHRXQLWVDQGÀXRURVFRS\[UD\
XVLQJ WLPH IRU HDFKSURFHGXUH7KH FRVWV RI DQHV-
WKHVLDVXSSOLHVODERUDWRU\PHGLFDWLRQDQGQXUVLQJ
ZHUHQRWDQDO\]HGDQGQRDGMXVWPHQWIRULQÀDWLRQ
ZDVPDGH:KHQDSDWLHQWVWD\HGRYHUQLJKWGXHWR
DODWHVXUJLFDOVFKHGXOHDQGWKH\ZHUHGLVFKDUJHG
HDUO\LQWKHQH[WPRUQLQJDQGWKHRYHUQLJKWVWD\ZDV
QRWFKDUJHG&RVWVIRU6:/ZHUHQRWDYDLODEOHLQRXU
,QVWLWXWLRQV
 6WDWLVWLFDODQDO\VLV8QLYDULDEOHDQDO\VLVWR
LGHQWLI\DOOSRWHQWLDOSUHGLFWRUVRIWUHDWPHQWIDLOXUH
ZDVSHUIRUPHG,WZDVFRQGXFWHGXVLQJWKH3HDUVRQF
VWDWLVWLFRU)LVKHU¶VH[DFWWHVWIRUFDWHJRULFDOGDWDWKH
6WXGHQW¶VW-WHVWIRUFRQWLQXRXVQRUPDOO\GLVWULEXWHG
Figure 1 – Access sheath placed over a guide wire in the right 
ureter.
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GDWDDQGWKH:LOFR[RQUDQNVXPWHVWIRUFRQWLQXRXV
QRQQRUPDOO\GLVWULEXWHGGDWD$OOVWDWLVWLFDOWHVWVZHUH
WZRWDLOHGDQGSZDVFRQVLGHUHGVWDWLVWLFDOO\
VLJQL¿FDQW
RESULTS
 )LIW\SURFHGXUHVZHUHSHUIRUPHG LQSD-
WLHQWVZLWK DPHDQ RSHUDWLYH WLPH RI r
PLQ7KH XUHWHUDO VKHDWKZDV XVHG LQ RI WKH
SURFHGXUHV7KHVWRQHIUHHUDWHZDVDIWHURQH
SURFHGXUHDQGDIWHUDVHFRQGSURFHGXUH7KUHH
SDWLHQWVUHTXLUHGWZRSURFHGXUHVLQRUGHUWREHFRPH
VWRQH IUHH7UHDWPHQW VXFFHVV RFFXUUHG LQ RI
SDWLHQWVZLWKORZHUSROHVWRQHV,QWKHSDWLHQWVZLWK
VDOYDJHWKHUDS\DIWHU6:/IDLOXUHDQGPXOWLSOHVWRQHV
WKHVWRQHIUHHUDWHZHUHDFKLHYHGLQDQG
UHVSHFWLYHO\+RZHYHUWKHUDSHXWLFVXFFHVVRFFXUUHG
LQDQGRISDWLHQWVZLWKVWRQHVL]H!PP
DQG!PPUHVSHFWLYHO\2SHUDWLYHGDWDDUHVKRZQ
LQ7DEOH
 1LQHW\WZRSHUFHQWRIWKHSDWLHQWVZHUHGLV-
FKDUJHGGD\DIWHUWKHSURFHGXUH7KHRYHUDOOFRP-
SOLFDWLRQUDWHZDV,QWUDRSHUDWLYHFRPSOLFDWLRQV
FRQVLVWHGRIWZRSUR[LPDOXUHWHUDOSHUIRUDWLRQVFDXVHG
E\WKHJXLGHZLUHDQGFRQ¿UPHGE\WKHUHFRJQLWLRQ
RI FRQWUDVW OHDNDJH XQGHUÀXRURVFRSLF HYDOXDWLRQ
,QRQHFDVHWKHLQQHUSDUWRIWKHXUHWHUDOVKHDWKZDV
SDVVHGRYHUWKHZLUHDQGPLVWDNHQO\GLODWHGWKURXJK
WKHSHUIRUDWLRQKHQFHWKHSURFHGXUHZDVVXVSHQGHG
%RWKFDVHVZHUHWUHDWHGZLWKXUHWHUDOVWHQWLQJIRU
GD\VDQGQRIXUWKHUFRPSOLFDWLRQVRFFXUUHGWKHUHDI-
WHUXQWLORQH\HDURIPHDQIROORZXS3RVWRSHUDWLYH
FRPSOLFDWLRQVFRQVLVWHGRIWZRSDWLHQWVZKRUHTXLUHG
SRVWRSHUDWLYHKRVSLWDOL]DWLRQIRUSDLQFRQWUROGXULQJ
 GD\V1RSDWLHQW SUHVHQWHG V\PSWRPVRI XULQDU\
WUDFWLQIHFWLRQQRUZDVUHDGPLWWHGWRWKHKRVSLWDOXQWLO
IROORZXSZLWK&7VFDQDWDSSUR[LPDWHO\PRQWKV
DIWHUWKHSURFHGXUH
 7UHDWPHQWIDLOXUHRIRQHVLQJOHVHVVLRQZDV
DVVRFLDWHGZLWKWKHSUHVHQFHRIVWRQHJUHDWHUWKDQ
PPS EXWQRWDVVRFLDWHGZLWKWKHLQIHULRU
FDO\[VWRQHORFDWLRQS QRUWKHSUHVHQFHRI
PXOWLSOHVWRQHVS :KHQFRQVLGHULQJVWRQH
ORFDWLRQ QR VLJQL¿FDQW GLIIHUHQFHVZHUH IRXQGEH-
WZHHQLQWUDRSHUDWLYHSDUDPHWHUVDQGPXOWLSOHYHUVXV
VROLWDU\VWRQHV
 7KHPHDQRYHUDOOFRVWr6'IRUSURFHGXUH
ZDV86r6XUJLFDOGLVSRVDEOHVZHUHUH-
VSRQVLEOHIRURIWKHWRWDO86rDQG
WKHUHPDLQLQJ86rZHUHGXH WR
RSHUDWLQJURRPH[SHQVHV
COMMENTS
 7HFKQRORJLFDODGYDQFHVRYHUWKHSDVWGH-
FDGHVZHUHUHVSRQVLEOHIRUWKHÀH[LEOHXUHWHURVFRS\
HYROXWLRQIURPD VLPSOHGLDJQRVWLFSURFHGXUHWRD
EDVLFWKHUDSHXWLFWRRO7KHVHFKDQJHVLQFOXGHGGRZQ-
VL]LQJWKHXUHWHURVFRSHXSVL]LQJZRUNLQJFKDQQHOV
PRGHUQVWRQHH[WUDFWLRQWRROVDQGKROPLXPODVHUDV
DQHQHUJ\VRXUFH:LWKWKHDFWLYHO\GHÀHFWDEOHXUH-
WHURVFRSHVDOOFDO\FHVFDQEHDFFHVVHGLQXSWR
RINLGQH\VLQFOXGLQJORZHUSROH
 )OH[LEOHXUHWHURVFRS\IRUXSSHUXULQDU\WUDFW
VWRQHVLVDGHOLFDWHSURFHGXUHFRPSULVHGRILQWULFDWH
GHWDLOV7KHVHGHWDLOVPXVWEHUHVSHFWHGVLQFHWKH\
PD\EHWKHGLIIHUHQFHEHWZHHQVXFFHVVRUIDLOXUH7KH
SURFHGXUHLVEHVWSHUIRUPHGXQGHUJHQHUDODQHVWKHVLD
VLQFHLWDOORZVWHPSRUDU\UHVSLUDWRU\PRWLRQLQWHUUXS-
WLRQHQKDQFLQJWKHSUHFLVLRQRIWKHODVHUSUREHDVZHOO
DVUHGXFLQJWKHUDWHRIXURWKHOLDOOHVLRQVDQGRSHUDWLRQ
WLPH
Table 2 –2SHUDWLYHGDWDRIÀH[LEOHXUHWHURVFRS\OLWKRWULSV\
with holmium laser for upper tract calculi.
Procedures          50
2SHUDWLYHWLPHPLQ r
8UHWHUDOVKHDWK 
6WRQHIUHHSURFHGXUH 
6WRQHIUHHSURFHGXUHV 
6WRQHIUHH6WRQHVL]H!PP 
6WRQHIUHH6WRQHVL]H!PP 
6WRQHIUHH/RZHUFDO\[ 
6WRQHIUHH0XOWLSOHVWRQHV 
6WRQHIUHH6:/)DLOXUH 
,QWUDRSHUDWLYHFRPSOLFDWLRQV 
3RVWRSHUDWLYHFRPSOLFDWLRQV 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 7KH SURSRVHG DGYDQWDJHV RI WKH XUHWHUDO
VKHDWKDOORZIDVWVDIHDQGPXOWLSOHDFFHVVHVWRWKH
XSSHU XULQDU\ WUDFW7KH VKHDWK DOVR LQFUHDVHV XUH-
WHURVFRSH OLIH VSDQ GHFUHDVHV LQWUDUHQDO SUHVVXUH
DQGSURYLGHVLPSURYHGYLVLELOLW\DVDUHVXOWRIPRUH
HIIHFWLYHLUULJDQWÀRZ
 7KHRWKHUPDMRUIDFWRUWKDWPDGHLWSRVVLEOH
WR H[SDQG WKHÀH[LEOH XUHWHURVFRS\ XVH IRU XSSHU
WUDFW VWRQHVZDV WKH LQWURGXFWLRQRIKROPLXP<$*
ODVHUHQHUJ\7KLVHQHUJ\LVUDSLGO\DEVRUEHGE\ZDWHU
DQGKDVPLQLPDOWLVVXHHIIHFWWKURXJKDPPFRUH
VL]HG¿EHUZKLOH DOORZLQJ IRUJUHDWHUXUHWHURVFRSH
GHÀHFWLRQZLWKRXW FRPSURPLVLQJ LUULJDQWÀRZDQG
FRQVHTXHQWO\YLVLELOLW\  ,Q IHZFDVHVZKHUH WKH
 PPFRUH VL]HG¿EHU FDXVHG D GHÀHFWLRQ DQJOH
ORVV WKH IUDJPHQWDWLRQRI ORZHU SROH VWRQHV FRXOG
EHIDFLOLWDWHGDIWHUUHSRVLWLRQLQJWKHVWRQHWRDPRUH
FHSKDOLFFDO\[$XJHHWDOUHSRUWHGUHGXFHGVWUDLQRQ
HQGRVFRSHVDQGLPSURYHGVWRQHIUHHUDWHVZKHQXVLQJ
WKHUHSRVLWLRQLQJWHFKQLTXH
 0LQLPDOO\ LQYDVLYH WHFKQLTXHV VKRXOG EH
FRQVLGHUHG DQ DWWUDFWLYH RSWLRQ IRU DV\PSWRPDWLF
UHQDOVWRQHVZKHQDVVRFLDWHGXUHWHUDOVWRQHREVWUXF-
WLRQLVSUHVHQWUHTXLULQJLQWHUYHQWLRQ7UHDWPHQWIRU
DV\PSWRPDWLFFDO\FHDOFDOFXOLLVUHFRPPHQGHGEDVHG
RQWKHSUHPLVHWKDWRIWKHVHVWRQHVLQFUHDVHDQG
ZLOOFDXVHV\PSWRPVUHTXLULQJ WUHDWPHQW GXULQJD
\HDUSHULRG
 6WRQHIUHH VWDWXV DIWHU D VLQJOH SURFHGXUH
DSSHDUVGLUHFWO\UHODWHGWRVWRQHEXUGHQ6:/VKRXOG
EHFRQVLGHUHGWKH¿UVWOLQHRIWKHUDS\IRUVWRQHVd
PPZLWKVWRQHIUHHUDWHUHSRUWVDVKLJKDVDIWHU
RQHSURFHGXUH$OWKRXJKVXFFHVVUDWHVRIÀH[LEOH
XUHWHURVFRS\PD\EHVLPLODUWKHPRUHLQYDVLYHQDWXUH
RI HQGRVFRSLF VXUJHU\ FRXQWHUDFWV WKLV DGYDQWDJH
7KHSUHVHQFHRIUHVLGXDOIUDJPHQWVIROORZLQJ6:/
QHFHVVLWDWLQJPXOWLSOHSURFHGXUHVLVRIWHQDVVRFLDWHG
ZLWKVWRQHVJUHDWHUWKDQPPDQGORZHUFDO\FHDO
ORFDWLRQ )OH[LEOH UHWURJUDGHXUHWHURVFRS\FDQ
EHFRQVLGHUHGIRUVDOYDJHWKHUDS\DIWHU6:/IDLOXUH
EDVHGRQWKHXQLYHUVDOHIIHFWRIWKHKROPLXPODVHULQ
IUDJPHQWLQJXQUHVSRQVLYHVWRQHV
 6WRQHVJUHDWHUWKDQPPPD\EHFRQVLG-
HUHUDOLPLWDWLRQIRU6:/DQGIOH[LEOHXUHWHURVFRS\
ZLWKDSSUR[LPDWHO\DQGVWRQHIUHHUDWHV
UHVSHFWLYHO\ ZLWK 3&1/ EHLQJ FRQVLGHUHG WKH
ILUVWOLQHWKHUDS\LQWKLVVLWXDWLRQ+RZHYHU
*UDVVR HW DO VKRZHG VXFFHVVIXO WUHDWPHQW IRU
VWRQHVJUHDWHUWKDQPPZLWKUHWURJUDGHIOH[LEOH
XUHWHURVFRS\ZLWK DQ DYHUDJHRISURFHGXUHV
SHUSDWLHQW
 $OWKRXJK WHFKQLFDO HIIRUWVZHUHPDGH WR
LQFUHDVH XUHWHURVFRSH GXUDELOLW\$IDQH HW DO UH-
SRUWHGDQDYHUDJHRIWRSURFHGXUHVLQWKH¿UVW
JHQHUDWLRQ RI VPDOOFDOLEHU XUHWHURVFRSHV EHIRUH
UHTXLULQJVRPHVRUWRIUHSDLU7KHORVVRIGHÀHFWLRQ
GXULQJWUHDWPHQWRIORZHUSROHVWRQHZDVWKHPRVW
IUHTXHQWGHIHFW 7KHVH UHSDLUV DUH H[SHQVLYH
DQG WKH GXUDELOLW\ RI WKHVH LQVWUXPHQWV UHSUHVHQWV
DPDMRU¿QDQFLDOFRQFHUQ'XULQJSUR-
FHGXUHV D GLVUXSWLRQ LQ WKH ODVHU ¿EHU GXULQJ D
ORZHUSROHVWRQHIUDJPHQWDWLRQZLWKIXOOGHÀHFWLRQ
GDPDJHGWKHZRUNLQJFKDQQHORIRQHXUHWHURVFRSH
/RZHUSROHXUHWHURQHSKURVFRS\UHTXLUHVWUDQVPLV-
VLRQRIKROPLXP<$*HQHUJ\DORQJDGHÀHFWHG¿EHU
7KHUH LVDOVRD ULVNRI¿EHU IUDFWXUH IURPWKHUPDO
EUHDNGRZQDQGODVHUHQHUJ\WUDQVPLVVLRQWRWKHHQ-
GRVFRSH7KHSHUIRUPDQFHDQGVDIHW\RIODVHU¿EHUV
GLIIHUVERWKEHWZHHQPDQXIDFWXUHUVDQGDVUHJDUGV
PDQXIDFWXUHU¶VOLQHRI¿EHUV
 7KHQHZJHQHUDWLRQRIXUHWHURVFRSHVDVWKH
'85(OLWH$&0,6RXWKERURXJK0$KDVVHF-
RQGDU\DFWLYHGHÀHFWLRQLPSURYLQJDFFHVVWRORZHU
SROHFDO\[DQGDOVRH[KLELWLQJ LPSURYHGGXUDELOLW\
&DUH\HWDOUHSRUWHGWKDWQHZHUPRGHOÀH[LEOH
XUHWHURVFRSHVOHVVWKDQ)SURYLGHGPRUHWKDQXVHV
EHIRUHDQLQLWLDOUHSDLUZDVQHHGHG
 7ZRXUHWHUDOSHUIRUDWLRQVRFFXUUHGGXULQJWKH
XVHRIDVWDQGDUGZLUHQRQK\GURSKLOLFSULRUWRWKH
LQVHUWLRQRIDQDFFHVVVKHDWK%RWKRIWKHPRFFXUUHG
LQ D GLODWHG XUHWHU VHWWLQJGXH WR GLVWDO VWRQHV:H
FXUUHQWO\ UHFRPPHQG WKH XVH RI K\GURSKLOLF JXLGH
ZLUHVEHIRUHLQVHUWLQJWKHDFFHVVVKHDWK7KHRYHUDOO
FRPSOLFDWLRQ UDWH RI REVHUYHG LQ WKLV VWXG\ LV
FRPSDUDEOHWRWKDWUHSRUWHGLQWKHOLWHUDWXUH8UH-
WHUDOVWULFWXUHUDWHRIKDVEHHQUHSRUWHGKRZHYHU
WKH SRVWRSHUDWLYH IROORZXS LV QRW ORQJ HQRXJK WR
GHWHUPLQHLWVLQFLGHQFHLQWKLVVHULHV$OWKRXJKWKH
VWDQGDUGFDUHIRUXUHWHURVFRS\LVWRGLVFKDUJHSDWLHQWV
WKHVDPHGD\RXUSDWLHQWVUHPDLQHGLQKRVSLWDORYHU-
QLJKWDVWKHSURFHGXUHZDVSHUIRUPHGXQGHUJHQHUDO
DQHVWKHVLDODWHLQHYHQLQJ
 7KHFXUUHQWVWXG\SUHVHQWHGVWRQHIUHHUDWHV
VOLJKWO\EHWWHUWKDQWKHPDMRUVHULHVSUHVHQWHGLQWKH
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OLWHUDWXUH7KLVUHVXOWPD\EHGXHWRWKHVPDOOHU
PHDQVWRQHVL]HDQGORQJHURSHUDWLYHWLPHLQRXUVH-
ULHVZKLFKFRXOGLQGLFDWHVORQJHUODVHU¿ULQJWLPHWR
DFKLHYHVPDOOUHVLGXDOIUDJPHQWV7KHXVHRIXUHWHUDO
VKHDWKLQWKHPDMRULW\RIFDVHVFRXOGSRVVLEO\KDYHD
UROHLQWKHRYHUDOOUHVXOWVDQGVKRXOGEHLQYHVWLJDWH
IXUWKHU LQ D UDQGRPL]HG VWXG\ FRQWH[W$OVR VWRQH
IUHHUDWHVZHUHVWURQJO\LQÀXHQFHGE\GH¿QLWLRQRI
VXFFHVVUHVLGXDOIUDJPHQWVVPDOOHUWKDQPPDQG
RQO\RXWRISDWLHQWVZHUHIRXQGWREH
FRPSOHWHO\ VWRQH IUHH3RUWLV HW DO UHSRUWHG
VWRQHIUHHUDWHZKHQVXFFHVVZDVGH¿QHGDVDFKLHYLQJ
IUDJPHQWVVPDOOHUWKDQPP,QDGGLWLRQRXU
SURWRFROXVHGPPVHFWLRQVIRUQRQFRQWUDVW&7
VFDQKRZHYHUVPDOOFDOFXOLPPPD\EHPLVVHG
RQPPWKLFNVHFWLRQV
 +ROPLXP ODVHU ÀH[LEOH XUHWHURVFRS\ LV DQ
HFRQRPLFDOO\ YLDEOH WUHDWPHQWPRGDOLW\ DQG GHP-
RQVWUDWHV DQ DFFHSWDEOH ¿QDQFLDO DQDO\VLV SUR¿OH
0DWHULDOFRVWVH[FOXGLQJRSHUDWLQJURRPH[SHQGLWXUH
KDVDFFRXQWHGIRU WKHPDMRULW\RI WUHDWPHQWUHODWHG
H[SHQVHVLQWKLVVWXG\7KHUHLVVRPHUHOXFWDQFHWR
DFFHSW WKLV SURFHGXUH GXH WR KLJK HTXLSPHQW FRVWV
DQGE\WKHLQKHUHQWOHDUQLQJFXUYHUHODWHGWRDQHZ
VXUJLFDOWHFKQLTXH6RPHVHULHVKDYHGHPRQVWUDWHG
WKDWÀH[LEOHXUHWHURVFRS\LVDVHIIHFWLYHDV6:/LQWKH
WUHDWPHQWRIUHQDOVWRQHVZLWKORZFRPSOLFDWLRQVUDWHV
EXWLQDQHUDRIFRVWFRQWDLQPHQWLWLVDOVRQHFHVVDU\
WRHYDOXDWHWKH¿QDQFLDOGLIIHUHQFHVRIWKHWUHDWPHQWV
$OWKRXJKLQWKH8QLWHG6WDWHVXUHWHURVFRSLF
ODVHUVWRQHWUHDWPHQWLVFRQVLGHUHGPRUHFRVWHIIHF-
WLYHWKDQ6:/LQ%UD]LOWKHFRVWVUHODWHGWR6:/DUH
PXFKORZHUKHQFHDSURVSHFWLYHVWXG\LVVWLOOQHHGHG
WRGHWHUPLQHWKHFRVWHIIHFWLYHQHVVRIHDFKWHFKQLTXH
LQRXUFRXQWU\
 7KH OLPLWHG QXPEHU RI SDWLHQWV LV D GUDZ-
EDFNLQWKLVVHULHV+RZHYHUWKHGDWDZHUHFROOHFWHG
SURVSHFWLYHO\DQGDOOSDWLHQWVUHFHLYHGDFORVHDQG
SUHHVWDEOLVKHGIROORZXSZKLFKFRXOGEHFRQVLGHUHG
VWUHQJWKVRIWKLVVWXG\
 7KHDXWKRUVEHOLHYHWKHGDWDSUHVHQWHGKHUHLQ
VXSSRUWWKHPLQLPDOO\LQYDVLYHWUHDWPHQWZLWKÀH[-
LEOHXUHWHURVFRS\DQGKROPLXPODVHURIXSSHUWUDFW
VWRQHV3UHFLVH LQGLFDWLRQNQRZOHGJHRI FDSDELOLW\
DQGOLPLWDWLRQVRIÀH[LEOHHQGRVFRSHVDUHFUXFLDOIRU
DKLJKVXFFHVVUDWHZKLOHSUHVHUYLQJWKHHTXLSPHQW
IRUDORQJOLIHVSDQ
CONCLUSION
 )OH[LEOH XUHWHURVFRS\ZLWK+ROPLXP<$*
ODVHULVDVDIHDQGHIIHFWLYHRSWLRQIRUWKHWUHDWPHQWRI
XSSHUXULQDU\WUDFWFDOFXOL7KHSURFHGXUHVKRXOGEH
FRQVLGHUHGDQDWWUDFWLYHWUHDWPHQWRSWLRQIRUDVVRFL-
DWHGNLGQH\FDOFXOLZLWKREVWUXFWLQJXUHWHUDOVWRQHVDV
ZHOODVVDOYDJLQJWKHUDS\DIWHU6:/IDLOXUHDVZHOO
6WRQHVL]HODUJHUWKDQPPLVDVVRFLDWHGZLWKVLQJOH
VHVVLRQWUHDWPHQWIDLOXUH
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